Export of Thermus thermophilus cytoplasmic beta-glycosidase via the E. coli Tat pathway.
The Tat pathway is distinct from the Sec machinery given its unusual capacity to export folded proteins, which contain a twin-arginine (RR) signal peptide, across the plasma membrane. The functionality of the Tat pathway has been demonstrated for several Gram-negative and Gram-positive mesophilic bacteria. To assess the specificity of the Tat system, and to analyze the capacity of a mesophilic bacterial Tat system to translocate cytoplasmic proteins from hyperthermophilic bacteria, we fused the Thermus thermophilus beta-glycosidase (Glc) to the twin-arginine signal peptide of the E. coli TorA protein. When expressed in E. coli, the thermophilic RR-Glc chimera was successfully synthesized and efficiently translocated into the periplasm of the wild type strain. In contrast, the beta-glycosidase accumulated within the cytoplasm of all the tat mutants analyzed. The beta-glycosidase synthesized in these strains exhibited thermophilic properties. These results demonstrated, for the first time, the capacity of the E. coli Tat system to export cytoplasmic hyperthermophilic protein, implying an important potential of the Tat system for the production of thermostable enzymes used in bioprocessing applications.